Originally, the term "granulomatous urethritis" was given to this condition because of the presence of large numbers of macrophages in biopsy specimens; however, granulomatous inflammation is not always present. 1, 2 Previous descriptions of urethral biopsies have included granulomatous, 3 lymphoplasmacytic, 4 neutrophilic, 1 and mixed inflammation with lymphocytes, plasma cells, neutrophils, and eosinophils. 1 Because of the variety of inflammatory cells reported and the abundant luminal tissue ingrowth typically visualized on urethroscopy, the term "proliferative urethritis" is now more commonly used in the veterinary literature to describe this disorder.
The etiology of PU has not been elucidated, and a number of treatments have been employed with variable outcomes. These treatments include administration of antimicrobials, nonsteroidal anti-inflammatories, glucocorticoids, and immunosuppressive medications. 1 When the urethritis is severe enough to cause urethral obstruction, surgical interventions involving urethral resection, 2 cystostomy tube placement, 3 and placement of transurethral metallic stents 4 have been utilized. PU might develop because of recurrent or deep-seated bacterial cystitis and urethritis, an immune-mediated process, or a combination of both. 
Fluorescence in situ hybridization (FISH) is a culture-independent
technique that can be utilized to identify the presence, number, and spatial distribution of bacteria within formalin-fixed tissues. 6 Given the association between PU and UTI, FISH analyses of affected urethral tissues could further elucidate the etiopathogenesis of PU.
The aims of our study were to describe the clinical characteristics, cystoscopy findings, histopathology, and results of aerobic bacterial urine and tissue cultures in dogs with biopsy-confirmed PU. In addition, FISH was performed to probe for mucosally associated bacteria in urethral tissue biopsies. We hypothesized that mucosally associated bacteria drive urethritis and tissue proliferation in cases of PU and that these bacteria would be associated with suppurative or granulomatous urethritis. 
| MATERIALS AND METHODS

| Study population
| Histopathologic analysis
All biopsy specimens were reviewed by a board-certified anatomic pathologist (F.C.M.) and anatomic pathology resident (K.W.) and were categorized as primarily consisting of (1) lymphocytic-plasmacytic (LP), 
| FISH analysis
Paraffin-embedded blocks, including those from the control dogs, with sufficient remaining urethral tissues were submitted to the Cornell 
| Clinical signs
Clinical signs were available for 20 of 22 dogs (Table 1) 
| Histopathology, ABUC, tissue culture, and FISH results
Histopathology was performed on all 22 dogs ( Table 2) these cultures were distributed among all types of identified inflammatory groups (Table 2) .
Tissue cultures were performed in 10 dogs (8 bladder, 4 urethral; 2 dogs had both cultured during the same cystoscopic procedure);
ABUC was performed in 9 of 10 of these dogs ( Table 2 Abbreviations: ABUC, aerobic bacterial urine culture; FISH, fluorescent in situ hybridization; +, the presence of bacteria on culture or FISH analysis; AB > 24 hours, antimicrobials administered to the dog for at least 24 hours or more before biopsy and culture being performed. Figure 2A (magnification, ×200). (B) Superficially, adherent bacteria visualized on FISH; morphology difficult to ascertain (magnification, ×400), from same dog as in Figure 2B . (C) Adherent and invasive bacteria, with a mixture of cocci and short rods (magnification, ×200), from same dog as in Figure 2C . Given the small number of cases and extended time span of the study period, it is difficult to make any conclusions regarding breed susceptibility; nonetheless, nearly one-quarter (5/22) of the dogs in the present study were German Shepherd dogs, and they were overrepresented in the study population as compared to the hospital population at large. All 3 Labrador Retrievers in the study population were male, and they made up nearly half of the male population of the study. Although the majority (74%) of dogs were >20 kg, this likely partially represents sample bias, as obtaining cystoscopic biopsies is more challenging in smaller dogs (particularly small male dogs), and only 5 dogs in our study had biopsies obtained at necropsy. Cystoscopic findings in the present study were generally similar to those that have been described in other reports of PU. An unexpected finding was the relatively large number of dogs with documented urolithiasis (7/22, 32%), of which only 2 were composed of struvite.
Histopathology findings in these dogs might have been primarily because of stone formation, with subsequent regional urethral inflammation and tissue proliferation; however, it is equally plausible that tissue proliferation occurred before stone formation, predisposing these dogs to urethral obstruction.
Our study is retrospective in nature, and definitive conclusions about cause and effect are not possible. Prospective studies would be needed to document and treat deep-seated bacterial infections, monitor for resolution of clinical signs, and obtain urethral biopsies for culture and FISH analyses after treatment; a similar approach has been utilized in previous studies utilizing this diagnostic for granulomatous colitis in Boxer dogs. 6 Data collection over an extended time period is another limitation of our study; inconsistent medical record-keeping, particularly from the older cases, made comparisons difficult. The quality and quantity of biopsy specimens available for review varied greatly, and pinch biopsies might not be reflective of the entire urethral disease process.
The use of antimicrobials in many cases means negative culture and FISH results must be interpreted with caution. Cases were managed by various clinicians, which impacted treatment decisions, cystoscopic samples obtained, and diagnostic results available. In addition, only 13 of 22 (59%) cases had sufficient formalin-fixed paraffin-embedded tissue available for FISH analysis, limiting conclusions regarding deepseated bacteria in the remaining 9 cases. Finally, a larger control population is also needed, that is age-matched and breed-matched.
In conclusion, although the present study further elucidates the syndrome of PU in dogs, it failed to demonstrate a consistent association between the type of urethral inflammation and the presence or absence of bacterial infection. Despite the former name of this syndrome, purely granulomatous urethritis was not observed in any dog. 
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